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Abstract of JP2001101966 

PROBLEM TO BE SOLVED: To provide an 
electron source array that forms uniform 
superfine emitters and is capable of X-Y matrix 
drive without using high precision pattering 
technique. SOLUTION: An electron source 
comprising cathode electrode wirings 2 mounted 
linearly on insulating substrate 1 and gate 
electrode wirings 7 with opposed orientation 
arranged by interposing insulating membrane 4, 
in which micro pores 5 are provided through the 
insulating membrane 4 at a crossing-over region 
of the cathode electrode wirings 2 and the gate 
electrode wirings 7, the micro pores are charged 
with conductive material or semiconductor 
material, and the material is electrically 
connected to the cathode electrode wirings 2 and 
is spaced out with respect to the gate electrode 
wirings 7. 
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lmmfcrn^SrEaLs Ty-K«£Efc LT SkVffl 
SOI^-, y- h«E5:- 2-4 V<?D^H-c^k§-a-x$ >y 
^3>«a[$lli2L/;. Ty-Km»£<ilBsgS>t>)g 

±x-5uAfthti. ttzTFi/xLtzwrnrnzttmLx 
[oo7i] (mm2 ) *m\zmi&2<»mM 

XS0i:LT07~9Srffl^T. 

i-f. 07(a), (b) >-U*- 
1 ±{C^? V- HS®1 2 a t IX 
0. 4ium<0tyy7*>'R, ^yXb&tm2btlX 
0. 5^m^rt;U7 r^y'J 3 ym. mW§2cbL 
TO. l/xm«7)^^x.y^;PS:i fi g : }).t-t|,^^j 

<y^<S200/imi:L % 55^>"^U7t: (07 (b) 
«i07 (a) X<Vfflt-x.-yX<r)Wmm) . 
[0072] <kiZ. 08 (a) . (b) 

y-htmm3ttxsio 2 m3vmmmt. 

^TR I EfcJ: 0Hi*Lfc (08 ( b ) Ii08 ( a ) T 

<m^-yX'<mmm) . zztx&. ^icohmw 



:(9) 00 1 
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25®. 2oomn^-y^x'h r )m^Komamtm 

[ 0 0 7 3 ] BTF. 08 ( a ) X*m.ft x - y X'COBrffl 

Sfcftfcx;\>?y v^-eiMMM aT'S>I.T;P5-^ 
A£ 3 ju mtftS Ucf&. C M P t J: 0 Y- Ymm 3± 

Atf>»*>&*fcfT-9fc (09 (a) ) . ClOSL 

a, ii^soiMiBafc/^rwftsuMsi 

JdS'*fc (09 (b) ) . 75 

t*Hfe3tLfcki*T«ftt*7Lfc (09 
(c) ) . 

[00 74] Zff>m. %L2<7) J ?-YimM9i:%i>S i 

*o."5/im*B»Lfc (09 (d) ) . y-bmwa 

W-yZBfcl. *V7T>m&R I ET, S i 0 2 

UT<7)X $ y ? 6 fc &6#-#y7y f- a-7£ 1 *t m 
SKBttS*, *P»«***TW: (89(e)). 
[00 7 5] CVDtffiV^TXr-Jl«>"*-yf-a-7*|* 
&&Jg±fcEl*K »J«-4ailS*»S houshanFa 
n$fcj:9ff&3:fl'a*&*f (Sc i ence, 2 8 
3, 5 1 2, 1 99 9) . ;O^IJ*-^tyfa 

(iStS^nygJSJ>0. **o?WttT**OT, Xg+ 

**iTOtt*»*»). HJBWT'tt&u. ftRppi 0-12 
124^fg^*%BB<0J:dC ^r-JlJy^yf-a-r 

TWtfWfcfcfcl*. MSB fc H£ 3 fiT o i Ott 

[0 0 7 6] IMVXoiZlX, fl*W:«?*7W 
<r>±.U 1 mmttfSi&ffilL. 7/- Hlffit 5 
kVBJnU 7'-bmE£-5~10Vc7)©lBT'gg'fc$ 
tfxS-yv-aymSS^illgU:. 7V-FmSSIilH3t 
3fc 0 ft*T*3 m Af#£>*u 4 fcr K LfcffiHRfc: 

[0077] mmm3 > **wc« *»3*)isitwt' 



£Si: L*V«fito^TK!iH-4. HSfiW^ . Xg0 
fcl/CH4~6.*JBwc, ^»Wfc:«»r&* t . £«1 
l^xSS^fflv^Ctl^, ®fcmitf>£S60<|fc|3| 

[0078)04 (a), (b) fcjjcf J:p£, 
a»£**g«l±fc#y-FWB2ai:VC0. 4/t 
mWEyrfVll, ><5*MHUi2bfc_LT(>. 5ju 
mWWr.^yU^yR Sti2ctU0. 1 
junrf>e*K£JIR8WRU:. £Wk X$ >y **I£«I71 

JBIHfcisvyrtt. MHMiaKKfc UCBS&Srfflwcfc 
0. HJL+0V<y7*fcM***fc». -IWfcfirkJiaMr 

&±n9im»T^-tmaJi: 9«*»fc«vvffliil (#>3 0 
nraig) T. HWfcfcTLfc (06 (c) ) . 

*>y-MM8ii7«>#*, ^v-^^tssi^i 
[0079] ±ao j: $ tz ixam Lt&mrw <?> 

VfflfclU 7'-hmE£0~10Vtf)&H-e£fl:£iiX 

[0080] (mmm4 > * jm *>«wre 
mtLtc^w&iz^xmmh. mm*. xs0 

htT07~9^fflV^T. UttWfcSWJf SKI 

fcMr9^att»jBvi*£kia», «ttam2coiisfe0yk^ 

[0081] 07 (a), (b) tZTfrt&o^ iSvX 
iftAhWS. 1 ±fc# V- 2 a k tt 0 . 4 m 

mWEUy7 f yR, A*5XhiSfiUi2bkU-C0. 5ac 
mWWrXy'J^yl, StI2ctU0. 1 

vv«*9. «HL+«>'?'JrJ|*ll>*"t«fc«>. Rftftk 

^TKEJtiHiTLfc (09 (c) ) . Z«#t0m29>7 
^2<O|ISt0!lk|5l«OX§^ig-C. mFf-UT\s4<Wm 
[0082] ffUUfc^asrWOjJSrlmm 

y- hmE£ o~ioo vtfDWffl-weflitntx s «y \, 9 
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i//Af#^ ttzTvuxLtmmmzitMLXT; 

- K«SS6WWfct 4 i t ZW®. Liz. 

too83] mums ) xmm&msm&w 

t\ IS0fcLT01 0-1 6*fljivt, AttfttMcftnfl 
01 0 (a) . (b) fc*^J:3fc, v-U 
^-r^$^*»^^S«lKi±fe:Xry-H«Sl2afc 
LTO. 4um(7)*:V?7 f >m. YWSSM2 b fc 

LTO. SMnKOrWrXi/'jnyl, ifS2c 
fcLTO. 1 At m<0&&yr- 7 ^A-£±jfcftfc-f 

B'j|g*4aTj > |,3^mc7)r/l^5r.'>A$:)SiJ:aii 
»ftU: (010 (b) Ji^lO (a) ??>il#x-y 
T'OlrBi0) . 

[0084] «fc. 01 1 (a) s (b){c*tJ:3 

TJI£|&£U «I?L 5 (011 (b) {40 

11(a) T'O&#x-yT'<7)»rffi0) . Z<7M. 01 
2(a). (b) Cr^-ti o ic, vA-yWiWxyn 

hWm2bX'hhr : t)Vyrx^)aym. iiV-Y 
mm2 aX'^^jyTymim^-yi-y^L. y 

J ymztmitz (0 1 2 ( b ) «0i 2 ( a ) xm 

#x-ytoKrffl0) . Z.<nt*<r>7-iymzi OOv 
m. f y^-2 0 0//mT'5*)gfi£L!t. 1 
[0085] mz. 013 (a) . (b)iz^fXd 
tC, ^ffl^-h^MUi3fc^rl)Si0 2 £0. 5//m 

Lfcvvfcafcovx^JifcLTfcttW-S. *»UfcSi 

o 2 ®£.m : ?mm$:imtim(D*iovmVv 

*"C. 3 >u mgCQPtfM^ 1 H*(CO £ 9 fflU S/x h 
t»*Ui (01 3 ( b ) {401 3 ( a ) WlS^x- 
yTOKHHB) . m^ftaaj^jjfflWTtttt. 014 
(a) . (b) (C^-fiot. 75XvCVDtfJ-C#- 

tfv-v- /f- jL-yoM^f t * s * ? >^fx i: £ 
o£L&#£>. m,^\zf}-if.y^j^a.-rik^L 
fc. *-Xyi-S1-jL-7(0ft!%ff7)U$1-$mt,ZiMl 
tztZ^X'&MiZ&Jltz (014 ( b ) {401 4 
(a) T-O«^x-yT'<OBrffi0) . 
[0086] 01 5 (a) . (b)lZ*t£o 

fc, y-hSffiS«7t^rl,^t;rry$-0. 5//mJf 
8tU Hfcm?»ifm«£5t*L£m?;&aj^8<7)*fS 

A-^s-i/zmg^iiai^-ii-, nTMttmmTitz 

(01 5 (b) {401 5(a) X'cr>®#x-yX'<7)Wim 
0) . 01 6 £{4. «-f«Cffig)58Ofifc^Bfffi0£S-r. 



ft$8Lfc^PS7H{4. 015 (a) fclHsdfcU 

i wmwz 9mcr>m?m&&zii-r2>ffimz%^xt5 

9. fmL^KRRIi. t-y^*<2 0 0//mT5x5O 
It2 5fflt'^4. 

[0087] _Bfc9 J: a (c LXftm LtzWf WT M ff) 
l.-filmmlzmMZWM.L. T/-YmS.bLX5k 
VEpflnU ^'-hmE5r-5-l OVOSfflT'^fbStf 

x s -y 3 ymcESriiig ut. r y- nmafi 1 bs^ 

fcOft^T'lOAtAfS^fU tizTvvxLtzmmAz 

itmtxry- FBSbwaftt* z t omit:. 
[0088] (mm 6 ) *miz&m6mm? 

mtL%\M : mz^xwm-&. mm*, imm 
tixmi o~i 6*m^x. Mmizmw-tz,^ m 

tmrnx-bi. 

[0089] 01 0(a). (b) fcjjrfJdfc. tlV 
-\ i WMM2atLX0. 4jJLmW)-?T : ym. A*5 
Xh%&M2bt VX0. 5xtm<0T^:;l'7rXxU3 

vit. m%m2c tixo. im m<mm. tm&4 a 
xhh3nm<n7iv^-^^mmmm^.Ltz (01 

0 ( b ) \mi 0 ( a ) -T<?5iig#x-yT<O»r®0) . 
[0090] KTROHSfcfc^T . X $ >y tmiffil 5 

toteartii-wi. issoiuswfcisitTfes. 014 

( a ) . ( b ) fc^-f- J: d {c, ffl7L5)g«S{i. 
X'mZfflflSWzmftZtotKtf m<V>t 

(01 4 ( b ) {401 4 ( a ) X'<Dmftx-yX'(Om 
0) . ^^^y-h«|iEII7tf0^ x J^-~yy 

^sb5<nmMmbnm<r)jM*mx. m^mru^ffy^ 

[0091] ±&<0 X 0 iz LXfim LtzV&mT\s<t 0) 
±3rlmnH;:^3»KHU TJ-YV&bLX5^ 
VEPJnt. ^-h«ff£0~l OOvOHt^lt^ 
xs -y>-3 ym^S-HigL^.' 7V-KS8SI4lH#i 

[0092] (^MM 7 ) *Hf!H(CfR&« 7 cOHIfeM 
2:. Ig0tUT017-2 3S:fflV^. MmmW 
tZ. t-T. 017 (a) . (b) (c^-fi^tC. 
^-T/l^S fit 1 it^y- Kfgl 2 a i: LTO. 

4 u m<0t !) hfii5t® 2 b LT 0 . 

5 a mCOT&Uy r X is >J 3 2 c t IX 
0. l//m0^ai^x.y^;Pi&±^i:-fS^ife«. ff 
IKi*:4 a T* 4 3 // m ^T^S X A L 

(017 (b) (4017 (a) X-mStx-yX-m 

mm) . 

[0093] mz. 018 (a) . (b)lZ7p?Xo 




rw&Bteu «a?i5^aii$-«: (a is (t>) m 

18(a) T'<O*S#x-yT'«9B!TE0) . 

[0094] 01 9 (a) % (b)fcijrf<}:5 

j£#k-*-.&&&l, ^*7Xhffifiia2b-r*)i.T ; e;k7 
Rfcwjcxyf-v^t.?^ ymzwuti mi 9 

<b)li019 ( a) X'VMftx-yX'ffMmm) . £ 
Ot^cO^ y<S(il0 0/im, tTyf-#2 0 0;tzmT' 

[0095] 020 (a) . ( b ) fc^t J: ? |c, m 

izy-hmm3t%&si0i to. i^m«ia-r 

m^ai^Sr^-rSgK^AlOAemt-x^-C. 1 
0/zmgcoR^O^Sr lffl^(CO# 9<Il^'* bX'B& 
Lfc-(H2 0 (b)«02O (a)t«8*x-ytO 
Srffi0) . 

[0096] 02 1 (a) , (b) ^-rxoiz.m- 
M&mvmumjm}. ryx-?cvD^x-^-^y 

%tft>, fflH5Wz*-#yi-/i-3.-7ZBf8.lt:. 
*-#yi-/+ A -7'cr^tfTfr$1-m£ OflbWc 
ffiV^g (#>3 0 nmig) T\ J&ft£&7L*: (02 

1(b) 1102 1(a) T<Oa#x-y-?O|Brffl0) . 

[0097] ZCOm. 022(a). ( b ) iZ^-fX 0 

mi<oy-bmm7 zt*&zv?Tyzmm 
mmizx vmmizn ix 3 o^ast-2 0 nm«ia 

<rMZ<F>f- bWm 7 b k iXTfrS.-t&mt 1 m 

mm®.. w--y7L. vjparw (Dfimmii- 

h (02 2 (b) JJ02 2 (a) -COKftx-yCOK 
BB0) ...H2 3lcli, ^feasS8O&*Blrffi0£* 

^Lfcm^aiTw-f tts 02 2 ( a) * lHmk 
[0098] m<r>s. 0 mm Ltxt-wrv* <?>±.1> 

lmmizmMtWMl. 7y-K«ffikLT5kVEp 
M I , y- b «E £ - 2 ~4 V<9&BT'£ft$-£x $ «y 
a Lfc. TV- FttSEtt 1 B^Sfc OS 

*-Cl 0//Afc<5>*u SfcTKl^LfcHSMatHL 
try- H«tWWM-* -I k *mi1i. 
[0099] ( ^56098 ) *WfViZ&h ®8<^Ufe« 
£\ !S0ttT01 7~24£fflWC. MmmW 

•ts. m^mr^^nmmmiffim&mbmnzi 

fc. 02 1 ( a ) , ( b ) t^-TJ: dC, SfS7<DHJfeCT 

brnmizm^mtattmbix . t-xy-r 
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immi4<mfL5wzim~th (021 (bm02 
1 (a) x'<vm*.- y.x'<?mmm) . 

[0 100] vIO&. 024 (a) % (b)iZ7fit£o 

-tfyyy^A-ytgftWfcx^A^tfaJS-e. x 
5 ■y^6T'*S*-^yt-y^-^5t3S(C^^>xTl 
OSr^-TS (02 4 (b)H024 (a)»x 
- y T-OSiBB0t' 1 B3St#£!&*; ) . £*Ui$*- bWM 

7 k <0^(c^ a - h #fg£ L&v^J: 3 W*te4Mtt&fc 

[0101] Zff^k. 022 (a) . (b) tCScfid 
fc, y-b«fiiSii^7tLTC0^1^-hSfiil7a 

MCHBfclWtJEfcJB 2 oy- hmSfl 7 b b 1X7^$. 

CDfmimTtZ (02 2 (b) Ii02 2 (a) T<0» 
#x-y/iC'<98frffi0) . 

[0102] iXh^HJfi^SlT'ti. x$-;/?6£» 

tii-tmizm&mm 2 eta v- h«ss«2 

ISSSfiS tO-CJiSK .i$7?6 *»iiW-6Rfc* 
K^NM 2 c £Xr/- H«Bm2lcTi6mmt 
^< T t> i: < . cio^^<oflfWcov^mT<olUfi^ffil 

2x-wmt&: 

[0103] txHtwrn 2 d *m<omo$mmm 
[ o i 04 ] ^rfc. *nffiom®-cji. mtansfi^© 

ftitzwmz-o^xwm-h. *%^^^0Sr02 5 

(a)Cil.B25(a) tlB»cO^x-yT'«0Bf 
ffl0Sr02 5 (b) t^-f-. 

[01053 m^iammn. fsw-i^v-Httai 

«I2 k y- MSlEi»7<03c^-2.^(C^$^Tfc 

jsctBa58^wtTv^. it:, zcom^mmmii. «• 

« ^ V- H«flB!tl 2 k y- b mffiSJS 7 

4«C, i!!llitiSiftS^«^tt^4*<7)m5WcS ; P 

[0106] tfSCif^ifetS^y- KWZIK 
2«. I«UtiI$ilit*y-KH&i2at, g[ 

«JRWfc««S*l4-''?9X bSfiU12 b kT««§n 

[0 107] ^^c. x$>y^6<i. f£^ttJS4 4'^ffl?L 

0. *y-H«ffiJB2afctt^<5XMfi80H2b^t 



(€. 2 ) ) 0 1 - 1 0 1 9 6 6 (Wo 0 1 - 1 0 1 9 6 6 A) 



0£02 6 (a) fc. «!5fl^T'<7)^tfI5i8g|a$.|i2 6 
( b ) fcjjcf. 

101 08] 026 (b) fcjj*f«*»j£rii. &X$ 

1010 9] dflWtU 026(a) 
aWWl. #X5 -y^6<irt«il 1 £:frU A?* 

hmv%2bizmmz®mix}5 9, ztit>itm:iz£ 

«2a*^«^xS>y^6t^$itSi:. A'5Xh 
ffifiil 2 b fc X 0 ^omSLifcJtflJ LfcJtHEUT*** t 
ftiij L W vx 5 y ? 6 

±x<r>m-mza ^xmrnzmtztub, %=fmrv 

4 <^H4 i> f# h Z b I . 
[01 10] 026 (a) (b) tCSrTidtC. 

* y- H«ffi® 2 a k y- h mffiian 7 1 #7 y- nm 
©l 2fct6R$;h.-o**a*. .rory-Kmi 2tx 

[0 1 1 1 ] fcfc, «^&a5^8$-«lSf *fcA<0«BL 
5£#1"l>tgMH4M4fc-3l,vc x 43ffilte)tta&SiJ11- 

KgliK-ft^fr t £> J: £ 1 0 ~ 1 0 0 n 

Ht^ < Bmmmx'bhtzvb. mewH&JU xr 
s. 

[0 1 1 2] ifc, h?®#:4 acO^JSJl*^«l±(c:/jN 

vDif&^&Tu-txx'b^xij. gfci^mmm 

to 1 1 3] znxoizix. *mximtemb% 
-yx^i, s P i n d tfiAsw^icifc^ mam'* 

U -eo^SSr2«fJJU:^I.C:i:fc < ti?« ; Pftai#tt 

[OH43 jjE*^aru-f <otte*»oii»* . 0 

27 (a) - (c ) RXM2S (a) ~ (c) fcfflUT 

tw®tis^-#>^yf-i-ys-^fflLT^s. 
[ 0 1 1 5] t-f , «B*«lfel«tC**aHRl±te^y 
-H«fliie^2Sr|gfi£-rS^y-K«Si*2a > 
M£fii/i2b£»JiS&£U 

(02 7 (a) ) , HtXK.y^ftSV^im^h'-Agg 
7* h »J y-x^yya^flJvvciiffifM a? 



(02 7 ( b ) , 02 7 ( c ) ) (02 7 ( c ) (i 
02 7 (b) X'<mftx-yX'<7)mwm) . 
[ 0 1 1 6 ] tlT. 02 7 ( b ) IZm-mftx-yTV) 

mmmx'h m2 8 zm^xww+i. 027 (a) - 
( c ) izK-tmino®. ffimm'px'®mntzn 
* \ mam mmm a ?*> & nv 5 =. a mit 

i-ZtMz. fflm&4Th2>T/U*1-tt>lzMfl5t:m 

&t&. zcotz. &wm4<r)wm®<,zwv)7m 
%E£W«iizTw%w^ ^vrmco^m^ti (02 

8(a)). 

[0117] Z<m* v^mzl: 0, *H?US«{c^-,-K 

>^yf-a- , yBWfcfcv^«Bifrffl*«t*«ii (01 
wj*m m&L. a.-7<mnL*n 

[0118] i)-i^V&J^zL-^<mmi.. ij-XV 

6t=5rS^-^yfyfa-^Mn (02 8 
(b) ) . 

[0 1 1 9] *-JK^-y^*-y<oftb9fc«r 

&m*imth z. t tx s . y ^ 6 £ 1 1, 
^. y-h^i3. y-hmffis«7^j«»c 

2 8 (c) ) . l7fy^HCIl x*.y^6T'if)S 
*#><9x «y ^-yjrt H^tff ^ . 

[0120] &tiz. xmmmxmwitiigmY 
^^mmtixt/mmiz^x^mmi^-t. 
[0121] (m&9 ) *miz®&&9comm 

Sr. IS0i:LT027 ( a) - ( c ) HZvm28 

( a ) - ( c ) m^x. mftmzMwt& . 

[0122] 027 (a) 

- 7jv s -rfrhtc&mk i ±tc* y- H«ssit 2 ^ 

y-KfltfiU|2at LT0. 4 /-t raOt »J 7"r>^, a' 

wm$x,iz. z\<m<r)%mm*2 0vLm^ e>yf-ii 

[0123] &fc:, 027 (b) . (c) (027 
( c ) {±02 7 ( b ) T'<7)&#x-yT'<9»fffi0) izjp 

^■i?iz. M&5$tt&imm4(r>tmft4 <iX'$> 

ZTllS-^mZX^miZi; *) 3umimUz 

®.y*v o vxmbxvi-ynz* m^mmsb 
zimowzwtmuz. 
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[0 1 24] £TF\ 027 (b) fc5H-&#x-yt'<7> 
Brffl0T&£02 8 ( a ) - ( c ) £fflWCfiW£. 

SMt5. A'7Xhfi!iil2bT-fc5^U3yji. n 
fiiSl^te^TJiTtfi^JS^^y- Ktffl 2 a £|§«5 

ttmwmi<. mmtmt lx s i cmzm^x t 

*g;b&v HSKfl:Jii?^ji 0, hSfitl 2 b 

[0126] -eci-e. «?L5 4'<o>'N'yr«^^-r-&7t 

(028 (a) ) . Bj8.LfcMl5li\g&3 0nm. 

x-?cvDmx'*-#yi-sr*-7'<r>jmt%h*? 
ytfxtltfmnTkmrtxZfcLtcffh. »L5«l»fcx 
$v9 6k.ti:hi}-X>1-J+3.-7*mfiLl1z (02 
8(b)). 

[01.27] <Kfc. y-bffi^®3fcLTSi0 2 ]g£ 
5*mi,'y-KWa»7i:**tyy7 f >'JS0.- 4/* 

yftmntzib* y ffymizvvx v vxtzmmi 

R I Etc* OR^KL; <Kfca*U:y- h«ff&* 

* y ^t^bi^*? t ixfmizx y mssji 3 
i<f>va vvtmt %t mm s *mui&n-* & . s i 

X »y ?• y / i |S| B$ £ff o T ^ 6 . 
[01 28im^Mi&8<0gSP£UD*£${i. 5jum 

ft-e&y. 3x3<o£ft9m<?mr?mimLt: (02 

8(c)). 

[0129] Oho J: d fcffl! tfc*^ arrv-f tf)±2r 
lmmlcSbflgSriEBU TV-h'SEt bT 5 k V9 

jou y-hmffSr-2v~2ov<oKH-cs:^-e-x 
[0130] mruj owmizts^xn, m^nm 

yv A /d A >V 0 /d 6 (7/-K«fiil 2 (026 
(a) ) lzmtt?&W£ZVt , y-MHHE«7K:W 

iirf£mffi£v 0 . m^&ajgP8*>^i(iKry-H«fii 



7 * d G ) <?>m®X'X. 5 -y v 3 y 

$ 7n-*5s P ind tM^jam^jgti oatMaktsa 

[ 0 1 3 1 1 ifc. IBWW)aait3«Ot«fc*JJt*-''«9 
x h&flDI 2 b t LXfflttZ : y y nyJBI£J¥ Al/t^ 
&v^PiKTM ifWU- A?*MK(tl2 bO®H 

AB#£ms£^»{;t± 5 %gjg-c-&o£{,o#v tvjx h 

^ 3 y«5S[ljuAl$<0Sa6{i±l 5%ZMIX#*). * 
[ 0 13 2 ] (Utefll 1 0 ) *fttt(Zfl[«* 1 OWUM 

g0fcLT02 7 (a) ~ (c) &£lfm28 (a) ~ 
(c ) .fcfljvvc, JWfrWfcfWW-fctf. 3HElli#5x 

h. %=mrv4<rxmmix']bh. . 

[0 133] 027 (a) iZ^-f£?l,Z. #5X7^& 
SfflglJ^y-KSS^a^LTO. 4jum(0t 
yr-f^li, A*7XhffiK®2bf:L-C0. 5^m<7)v- 

?L5fcft*t6£-m. ^9c7)||i60IIi:|5ltT-^S. IS) 
fL5^fi£ (028 (a) ) mi. A-tfyi-S 

mmhw>x'm<. mm^x-m^mis^m^i: 
ma^ifihmta^t: (028 (b) ) . za&ny- 
vmm3\ ?-vwmm.i<?)m.. w--y?i> 
m9(ommmkmm<r>xmmx. ifirw^i! 

Jii^T-r-S (028 (c) ) . 

[0134] ±j&<?)£ 0 iz txim itzm? mr w co 

vepjdu ^-hSES:0~2oov<7)^HT'^l:$* 
x 5 -y 3 yt|55S:lll2 Uc'. r y - K«SSIi. 1 CK 
^y«^T3^A#^, 4fc, TYlsXLtmfm. 

izitmixry- H«a»wtf * - 1 *«b tfc. 
[0135] (usswi i) *»M{cffi^i lvm 

mi. lS0t LT02 9 ( a ) ~~ ( c ) Jtt/03 0 
( a ) ~ ( c ) Zm^X ; ftflsWtcWB*-* . *HM04 
li, ^-^Ji. S©S*a»il5ISISfeW9fcW*. Hifi 

m 9 v- h*m«iii5i» 2 1 y- hm@E^ 7 w^n 
-rsm^sajspstc^n ooy- mbpsp 1 3 s-^jr 
Ltibox-hztK *mmmxizmmm4 nmmt* 

nx-hh. Tjxrujizmm-t&mit. xmumxu 
immmzmmw-vmnui 3 (030 

( c ) ) £3ttStf)T\ -e^figf: tTJiS pindt 
JSIilOOifrajltUc. 
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[0 136] 4?, 029 (a) OjrfiSfc, ^'M 
- 7;l^ 1 _Bc;fr y- Hm^l 2 a fc L 
TO. 4//m<0*'J7T>$L A?* hi5SUl2 b 1 1 
TO. 5^m<0S/U3y|RiJHj>aB»p ft L fc# 
O&mmtl 5 0//m, e-yf-W3 0 0^mtL, 2 

[0137] Kfc, @29 (b) , (c) (029 
( c ) Ji02 9(b) ?<?Mftx-yV<mBB) fc* 

[0138] 02 9 (b)(^t8»x-yTO 
WHHT**H3 0 ( a ) - ( c ) frfflWCRflW*. 

iWW-*iftfc, f*«K4T'£S7/l^7*taNiyi5 
[0139]A?xMBU|2bT»«^U3>B g 

Mixmnti^mmt l< , Fittotmfc lt 

S i C»*ffiv^i«M>*v^. NMflMfttt&Sir). 
'<9XMHM2 b r& i> v y n yffifcfiBit & i: &ft 
<4»Tf ttftRco«SfflB(c(i/< »J 7Jf*9Bj£3 

[0 1 4 0] -ect. <KL5«tW<y7«*tt3fi-*fc 

(03 0 (a) ) . »*LfcWL5tt«a3 0nm, t 
7fti4 0nmr*-jfc. i<oa(i. ^'y^ffiteJrOtt 

■f^6fc**^-iKv#-yf-a-^«jttfc (03 0 
(b)). 

[oi4ija:ic % y-hte^ii3tLTSio 2 

5*m, y-hmSffit87fc^St!;^-r>Jgo. 4ju 

y 7?>Mlk(izwsxhvzf*B&i, 
RlEtciOl^a-SIL, fcte. *HtLfcy-MMB 

y Tryst* ?x? t Lraatjt y y- h&»£ 

3T&SSi0 2 Ko>Xvf-y^ffv\ 4^MMB 
P«l 3^7^-1. (03 0 ( c ) ) . s i O, Ii 7 

coi42]^'- hmam 3<mn%.ff>*:% 5 



um<t>^O)V.yi- ii 20umZ'$>Z>. 100/mftO 
-mmm4 f*Ifc 4 X 4 = 1 6 (IT'S, 0 , £ff- 1 6 

x 4 = 6 4 ficoy- h mnu 1 3 m*ifi7H 

[0143] JJUkoJ: 3fcfl*Lj^F*rM<0_fc# 
lmm(c^«SrESt, TV- K«fiEi: LT 5 k Vft 
flllL. y-hmESr-2V~2 0V<0^HT'S-fl:§-li-x 
$7^3 y«gE£Hi2 L/c. TV- K«^li s l ff^yj 
0 ft±T'4 0 ju A* 4 fc . 7 k IfcSSft 
KJt^LTT y- H«88*%Sfc3WW-*i t £SH2L 

[0144] «?&!7 W<7)fBi>fcfcVvai, IKftOffl 

yv fl /d„ >v s /d fi (ry-Hmsi 2 (026 

(a) ) tzmtt&mE*V h , y-h«SE&7fc9] 
Jirrs11EE£V G . *?»{B«8*^ISfiB7y-K«ffi 

1 24-corai^d. , msm?mm8frt>m&y- 

[ 0 1 4 5 ] 4fc» B*OIfiT*aaSWfc:i«T*><? 

x hgjui 2 b k LT«ji&rs^ y n>mm xlth 

*n*F*7M fcffHL, a*?* hffiSDl2 boiggi? 

A^{C«g[^!|{±± 1 WFC*ofct05*», A*5^ h 

S*SS2 b ^^L^oS7^7^^T(i. H|<9i5 7 

^ a 1 >u A^co^H){i± 5~io %m&?b *) 

[0146] (Hte#| 1 2 ) l 2mm 

**>mt i%\mmz^\,\xmwtz>. mum* x 

S0kLT02 9 (a)~(c)St^30 (a)- 

(c> mux, mmamtw* muw* 
mzm^ztm* mmi lnmsmtrnx-ti 

[O147]029(a) fe^t «t 3 tC. ifyXfrte 
4«Sl±(C^y-HmigS2afcLT0. 4;um«0t 
'J^tVIS. A?xhKM 2b tLTO. 5umfr> 

astgwif ^1 i conifer mix-$>&. 
m5m& (030 (a) ) ®m*x-mzm5 

^mzmifctzzx-mmTiti (030 

(b) > . zm&y-hmm3. y-bimmi 
<m&. >^-~vym\ lvmumtftmcoxm 
«t. ^^UT^mmmi-rh (030 

(c) ). 

[0148] &±m LM&MTM <7>±X1 mmtz 

mmmmu rs-tmztLxskvmaL. y 

- VW££ 0-2 0 0 VO«BTCSCfl:$*x S -/ ^ 3 y 
«a*«BLfc. 7y-K«8Bi, lKRSfcOJbW- 
lOiiAftfefc. 4fc. THU^UfcWIjRfcltWUr 
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TV- H«86WWW6 i b *m& Uz . 

[0149] muzmmmm 1 a ix/mmmm2 
■ra. wv&m 8cr$m&m izmn 5 zmx . '« 
Em 5<r)Wz%?WL\mmim-th z t 0 „ m 

mmuzMt^xmrnth. 
[oi5o] cmm<7)BB3 3 xmcoz t>£tt><om 
<mmiz^uxmtrti\i. MXY^M^x-hh. 
[0151] =3r*j. xmrnrnx-te. w\tt* so 
&f-mm®z3Lmt-tiM-&mz* on? 
m&ztix^hn^wrvj zx-Y^bvtxmmtf 
*iffi&T < x?v a jwf»7 w izmm ttzmmz^ 
vvckw-4. *mo$mmzm3 1 <a> 
H3i ( a > iz^mm^x-ycmmmms 1 
( b ) {c^-r. 

[oi52] «?scaj«i$Ji> w&tAv-vmm, 

KBl«8Mirl/0**.-*fc. C:<0«^&aig58{i. # 
* y - H 2 'fc h Bfiiiilll 7 CO? o x® 

mza^x. momtmzti. *»mmts wl 

m&ztih®m?>x.-~-y?6X'mf8.ztix^&. 
[0153] wrmzwfzmkrhtrv- h«ssk 

ij V- KttffV 2 a±fc£l 3*U wflBm^ftiil^S fc 
[0 1 54] tti. x*.y^6«, &«tfg.fflmzftM 

znfztfBX'm&ztix}5 0 » #v- 2 a t<4 

^7Xhfitiil2bS:^LT«^WK^U-CV^|>. CI 
Ot#<O*^O^WHlSS0S:03 2 (a) fc, tfcfcffi 
j£TW^«[IIS5£03 2(b) fc^. 
[ 0 1 5 5 ] 03 2 ( b ) CiU^Mtll &x 
5 y ? 6fcli«fli: fC^Tf S^Mil 1 1 U>A->T 

tLxB&ztix^ztztb. mx-m^-. 
vm-t-himzm'&bitx wa^. 

[01 56] dtlt^LT, 03 2 (a) (SjiLtetift 

[ 0 1 5 7 ] 0 , *m\<rM : ?m.T\/4 Tii. &x 
$<y?6(i, rtHJffiiJil l£:frU ^Abfi$yi2b 



5 -y ? 6 (C&fcStll. t . z^* bffifitl 2 b Iz 

£v*cDmmzmuzwmTtf*ktzt:#>. 

Scffiflswafi*. ttz. z\<mm±. n^isctu 
assrio**^, »«i±fc^$iti»^-com^® 

[0158] -5«Ctt. :«Wrcii. EPJUS. 4 y?yi 

y bmzt'cvmzmmxmzmmx'Z h<?>x\ -mm 

[0159] 3 fcUT. *fgB/1-C{4S«£±a[t^: 
^mSpind tS^JgS^iStCib^, Sfi^Mit 

[0160] iiem^asr^'f ^m^oip&w 

3 ( a ) ( b ) Rlf0 3 4 Zm^XWWZ . tt 

\,z®.ixh fj -#y-t j + * z wa l -c v ^ . 

[ 0 1 6 1 ] t-r . «tB« < Kattt < C%&»R 1±IC^ h 

5-^ T^o^y- K«fiiEii2 Sr«Sfig-r«.^ y- h«s 

12 a, ^5XhfiSi^2bS-Ep]SiJfttJ: l 9aiJejS 
(03 3 (a) ) fW-AhttlW-.f 

mtitmLxftfoL.^vfet-rh (033 
(b> > . set, tg^»ajia58^]R0Hoj:dcy-h 

«IWi3,-y-h«ffi«7t»jRl>T, 034^-t 

[0162] OTtC ^Ht^Jg-^HBL^^r 
W-f (0$&&£VW£milz^X<DmkM£7fl-t . 

[0163] (mmm 1 3 > *«bb^&» 1 3<onis 

to*. XW®tLX®33 (a) (b)&t/034$rffl 

[0 1 64] £1\ 033 (a) t^tidtC 
*><o^4a« 1 ±tc* V- HinU 2atLT10//m 
comm. ^yXYmKm2btLX5txmff)mjVr~ 

vmmmmizxmmm&uz. zmom 

mmii200um^ t-yf-(45 0 0jumi:L. 3<7<(> 
BtfLUz. 

[0165] mz. T^xvcvDffiKj: <o%mimL 
tzikz 5^mgso*-#y-7-y^-ju-ysr7 y >y 

fc; i<O^-XhS:03 3 (b) iZTjk^XoiZ^ X=rV 
VXX->m.Lt$bU'&25 urn, t7f*«5 0^ni(7)7 

xrzm^x. ^7xmfflB2bX'hmit>yr-v 

ARht3x3ffl=9ffl<0XS-y^6^«L^ (03 
3(b)). 

[0 166] 75X-?TJA7l"(X'm^$>tl 

x^&tm^-x b Srffiwt 2 0 OMmjf oy- hum 
m3t. m^-xbzm^xiotJimW-w-Ymm 
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?mujcomt:%Tlt: (034) . 
[0 167] *£*0r?ti. «^lCaftt||-C***-# 

[0 1 68] 4fc. *»£CT-CW-hmffiSS7S-« 

aj$8±g&t* . y isj.y&mmt ixmmix i>mb% 

1016 9] tLhoi 3 fcfl^U^f STMOitf 
lmmfcttJBtKHBIU 7V-KlflEi LT5k Vft 
JnU y- hl£E£ o V— 5 0 0 VoffifflT^ffcS-ti-x 

[oi7o] **sr7'M<oK»fcfcvvctt. fr^coa 
ov, /d A >v G /d 6 (ry-h*«|gi2 (@3 2 
(a) ) tEpjirts«E£v A , 4*-h«mft7fcQ 

12 d A . «Kft^ftfll»8*»6ffley~ 

MMM»7i'W>rai*d 9 ) affEtfTtttfttttftP 
M»3J*4£i:*«gU;. £<0j:3&ll!gjdf&fcfcv> 

*^Jfewriiy-MMigs»7*«^&a}aj8<o^ 
mm oner j: 3 tsau:**. *Fftasa8±«fc* 

[0 1 7 1 ] Htt<0lST3«Q|«f!ttJ»t*A5 
*ME**2bfcLT»^45/ya>§|«¥AL'ai 

fcHTtt. SMoffcfctJ: g»BU *&aftUitgD 

<i. X$ .y>-3 i ^ AB$tH8J<0SS&#± 5— 

1 0 %gg t MBUftonSB 2 9 ttfc*XMtt 

^^#*»oJt*t. ^5XhiSiiUl2b£jiPAL-Ov2r 
Vvb*>tt±2 0K$*iTfcO, *3l«0IJlif££*t 

[0172] 

imeom] BU3fiHLfcJ:3te, *IWom-?jST 

[oi 73] ait. *y-HfMt«BL*«fttiiir 

wfctJ:0. *y-HH, ^-b^ffi* 



10 1 74] Sfcfc. «TJUU»»]MttSinL»#f 

[ o 1 7 5 ] ±fc. m^aj««*%«§^fe«FLo i 

»WK fx 3 £ fc *»«rififc . 

[ o 1 7 6 1 waia^ y»ms»t«c 1 1 
«ty, **-h«aawifl[<ifl3fE«fvt*^>, jgyyjga 

mmkbiti. 

[ o 1 7 7 ] *v- vmrnkm^mmmmtz. m 
v&mmmmmm-tzk^io. vmru 
j nmzg&t. %)-ik?&zkmmkZiti. a* 

[0178] $4, fc. «L+fc3tlW-«««*W-i|f> 

mz-mm-hzkizi.*)^ mm^m^t. 
m&&$mithz.km®k%'). 4^. iaft^t 

[ 0 1 7 9 ] 4fc. *^*Hjaw«/<-^ hc?)J: 3 
^iiTV^^-tfc^T. y-hmffitJRyiBtfut^ 

[ o 1 8 o ] § f>t. ^y- h'««Et«^aj^rtr 

BSr»A-fl.£ttJ:y, -o-oom-fifcas&tMfl 
t^N'5^ FfifiicOtligSrftSirC^ m^ri^-f 

[ 0 1 8 1 ] *fc, WI*J6tt,nT, w~ % ® m<t 

m^iztizi*)^ yy^77-f-ig^>-f{-^ 

^tf»/Jv3rm^««-f|,£ ktfX'% , RfilMKt J: y 
^ f©«i®!^tj£0«flE^Epjn't4£i:tJ:y/\'yT 

[0 182] Sfcfc. ^V-KTOkWL^L^a 




(a 



[ 0 1 8 3 ] tt:. McV&mX'&hmrf-fiLftUtf^-Z 

hoi o $cflwvfc*& 3o**»as«s*±js#i: -f & 
mt&£mi8.ztix^z>n?mTU4izii^x. $m 

[oi84] ttz. vrmnmsfcCK* ry-nmE 

SMfPt* £ t iz X 0 , 3^0frGtt<ofiiPKicain 
[01 1 #fS^m?S7W«)$8E0 ( a ) &vma 

m(b)xb&. 

im]*mcommftmimmmxi>z>. 
i®3] *mMtmm$minx't>r>x. 0201a 

ft x - y -migUWCfc h . 
[04 ] SUfcflUatf 3fc*>*>l»«^M0-C&l>. 
[05] Hife^ia^3t*^l»f^Xg0T'S)2>. 

[06 ] ustMi a# 3t*»*»*fl*igErc&6. 

[07 3 ^SW2SlX4^*>Sfmrg0T*S. 
[08 3 HJfi0ll2&V4t*^SfmrS0T^S. 
[09 ] IOIW2Xif4fc^*f«ttIOTC»*. 

[0io] mm 5 m e izfrfr&fmxmmxb h . 
[01 i ] mM5W6izfrfrhmzMmxhh. 

[01 2 ] SOtW5atf6t36»3&»4fWlSErcft6. 
[013] SQI^Satf efc^ifBRIgEJCfc*. 
[014 ] ll^5atf 6K*^#$U:g0T-&S. 

[0 1 5 ] mm sat* 6 izfrfrnmxnmxh& . 

[01 6] «gW5S^6(C*>*»l»^ii!XS0T'J)l». 

[Hi 7i MiW72iV8fe3^*ffKrsar*4. 

[018] HSS^7at^8C*^^ISlg0t'J)S. 
[01 9] «»«7Xtf8K*»a&»*fWiaiar' $>s. 
[02 0 ] K»«7aV8fc*»j6»*faUWe*6. 

[02 1 ] mM7AV8izipij>himxmm$>i. 
[022] ms^i 7 at* 8 izfrfr&imxnmxh h . 

[02 3] 3BM7&tf8fc*>*»4fWn»ca6. 
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[024] mm8izfrfr&imj3mx'$>h. 
im25] xmmomrmrujcomm® U) a 

tfB®0 (b) 

[026] ( a ) tt*|^<om^Sr M 

( b ) immm^mr w amsmx-bh. 
[02 7 ] mm9m/i o^^mawrnxb 

[02 8 ] mm9Wi oizfrfr&muimx'b 

[029] mm 1 1 1 2 £**tfflfccaisrcft 

[03 0] im 1 1 atf i uzfrfr&imxnmx-b . 

[03 1 1 *mmom?mTU40mm® ( a > a 

t/ffffl0 (b) T**S. 

[03 2] ( a ) ii*%BB«om^mr m omswk 
( b ) \tm&m : ?mT]s<t<mmmx'b&. 
[033] nigw 1 3 izfrfrhftMxumxb h . 

[03 4 ] HJSCT 1 3 {C*>*>S^MrS0T'J>l>. 

[03 5 ] cawrasrw <o(BnB0-c»s. 
[036] Wk<mFtm.T w <?>mm®X't> ■& . 

[03 7 ] fiE*^m^atTW<OB?B0T*S. 



1 


2S« 


2 




2a 




2b 




2c 


mmm 


3 




4 




4a 


1u8?# (ttttttlRfc$r*1ir<Dt><0) 


5 


ffiH 


6 




.7 




7a 




7b 


m2<7)y-hmfii® 


8 




9 




1 0 




1 1 




1 2 





(a 9)101-101966 (P2001-101966A) 




xu±*66 (F200 1-1 0 1 966A) 





(C3))01-101966 (P200 1-1 0 1 9 66A) 



[02 1] 





3, 4 




[0231 




iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiul 



(b) 



[033] 



2a 
^1 




(a) 




(b) 




120 



(C5)>01-101966 ( P 2 0 0 1 



[026] 



[027] 




(a) 



4^ 



12 




6 



(b) 



1 1 




2a l 2a 



(c) 



,4a 



[035] 



[037] 



1 16 




114 



i 12 



118 



i 12 



I 




(C7)>01-101966 (P2 00 1-1 0 1 96 6A) 



[030] 



[03 1] 




c 

V 2a 





(b) 



3, 
2b 



c 

V 2a 



^^ ■^ ntiinliiiLi 





(51) Int. CI. 7 
H0 1J 31/12 



mm* 



F I 

H01J 1/30 



(##) 

F 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



™'S PAGE BLANK 



(USPTO) 



